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Vol XVI, No 7, PP 858-862 
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Presents experimental dat 
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AUTHORS: Portnoy, K. Ie ; and Sangonov, G. VY. : 
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WITLEs Properties of @hreefold Alloys TiB, - CrBy - ZrB 


(Svoystva troynykh splavov diboridov titana, khroma i tairkoniya) 
PERIODICAL: Doklady AN SSSR, 1957, Yol. 116, Nr 5, Pp 976 - 978 (USSR) 


ABSTRACT! For the modern technical engineering of high mechanical stress at 
high temperatures borides of viscous rare metals are of interest, 
because they show 4 strong hardness and resistance to abrasion as 

well as stability toward acids. They shall pe studied from systems 
in which extreme values of these properties are to be expected. 

In literature data on the systems mentioned in the title are almost 
entirely missed. Therefore the work under consideration has been 
attempted on diboride alloys lying at a " beam cross section" 
("luchevoy razrez") TiB,-CrB,(50 + 50 mol.%) ZrB,- Since it was 
known ‘that borides of na and Cr, as well as of Ti and Zr form un- 
interrupted series of solid solutions, meanwhile borides of Cr and 
Zr are into one another soluble in 4 limited sense, it was inter- 
esting to follow, how the solubility of CrB, (7?) ina solid solu- 
tion TiB,-CrB , compared to its limited solubility in crB,(?) and 

Card 1/2 its unntgrrupted solubility in TiB,, and in reverse, vary itself. 
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AUTHORS: Portnoy, K.I, and Samsonov, G.V. (Hoscow, Kiyev) 


TITLE : ~geme Principles of the Alloying of Boride Alloys 
(Nekotoryye printsipy legirovaniya voridnykh splavov) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
navk, 1958, Nr 7, PP 140 - 141 (USSR) 


ABSTRACT: From a survey of investigations on the production of 
-heat-resisting and non-scaling alloys pased on 
refractory-metal borides the authors formulate five 

principles for such work. The main items in these are 
as follows, 1) The strength and plasticity of these 
alloys depend on.the nature of the reaction of the borides 
with the alloying elements; if the reaction products 
are eutectics iow melting compared with the voride base 
the strength and plasticity rise. 2) The heat~ 
resisting properties of borides remain hign if they are 
alloyed with dher high-melting porides or silicides, or 
with refractory metals forming with vorides high- 
hemperature eutectics (ZrBo + Mo), (Ti, Cr)B, + ZrBo. 


3) Resistance 40 oxidation of peride alloys ig increased 


Card 1/2 
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SOV/24~-58~7--29/36 


Some Principles of the Alloying of Boride Alloys 


by alLloying with silicon or silicides; silicide 
particulariy effective if on oxidation their 

a volatile oxide, 

4) Brittleness can be reduced by reducing bonding forces 
in the boride base crystal lattice by dissolving less 
brittle borides in it, 

2) Hop patting characteristics are inproved by alloying 
with substances which reduce brittleness. 

There are 9 references, 8 of which are Soviet and 

1 English, 
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SOV/180-59-2-23/34 
AUTHORS: Portnoy, Keke, Samsonov, G.V., and Frolova, K.I. (Moscow, 
iyev 
TITLE: Alloying Boride Alloys with Silicon (Legirovaniye 
boridnykh splavov kremniyem) 


PERIODICAL: Izvestiya akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1959,Nr 2,pp 117-121 (USSR) 


ABSTRACT: Alloying with silicon or silicides has been shown by two 
of the authors (Ref 6) to be effective in increasing tho 
resistance of borides to oxidation. The authors now 
discuss some boride systems and describe their experi- 
ments which had the aim of studying the influence of 
additions of molybdenum 21d tungsten silicides and also 
elementary silicon on the resistance to oxidation of the 
double boride (Ti, Cr) Bs with a molar ratio TiBo : 
CrB> =4 2:1. ‘This material has good mechanical and 
non-scaling properties (Refs 9, 10) and is an important 
component of technical borides. The alloys were prepared 
from mixtures of powders of the double-boride with those 
of the additions by hot compression followed by prolonged 
high-temperature annealing and slow cooling. Cylindrical 

Card 1/3 test pieces 8 - 14 mm in diameter and 6 - 10 mm long, 
were used. These were subjected to metallographic and 
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Alloying Boride Alloys with Silicon SOV/180-59-2-23/3} 
X-ray investigation, Oxidation in air was studied by the 
weighing method at 1000, 1100 and 1200 OC. Resistance to 
oxidation was increased several fold by additions of 
molybdenum disilicide; 15-20 wt.% being satisfactory. 
Table 1 shows the gains in weight for materials with 5% 
silicon after various heating times, while Fig 1 shows 
these values and those for tungsten silicide, and for 
silicon at 1200 °C as functions of heating time. The 
results showed that the protective effect of silicon was 
approximately the same whether it had been added as the 
element or aS Silicide. The extent of oxidation of 
silicon-containing borides was small at 1000 - 1200 °C 
in 100 hours (Table 2 and Fig +). When the density of 
specimens decreased additions of molybdenum silicide 
increased resistance to oxidation, while additions of 
Silicon reduced it. The authors explain this effect in 
terms of the different behaviour of the materials on 
evaporation. Electron diffraction study by I.A. Ponizov- 
skaya of oxide films obtained at 1200 °C in 5 hours 
showed that they are amorphous. The authors stress 

Card 2/3 
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j j i fect on 
that in alloying with silicon or silicides the of t 
density and mechanical properties must be borne in mind. 


There are 4 figures, 3 tables and 10 references, 
Card 3/3 9 of which are Soviet and 1 German. 
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AUTHORS ; Portnoy, K.- Ie, Samsonov, G. Vs; Solonnikova, L. 4. 
ne oe 
TITLE: On the Interaction of Boron Carbide With Silicon (K voprosu 
o vzaimodeystvii karbida bora s kremniyem) 


PERIODICAL: (TSSR)” Akademii nauk SSSR, 1959, Vol 125, Nr 4, pp 823-825 
USSR 


ABSTRACT: The system boron-silicon-carbon ig interesting because of its 
considerable hardness, its chemical stability and its semi- 
conductor-properties. In the system boron-carbon esge the com- 
pounds B,C and By <C (hardness 5000-5500 kg/mm?, Refs 1, 2) 


are found, in the system ue thet 5), the SiC-compounds 


with a hardness of 3350 kg/mm*.,.(Ref..3); the boron-siticon- 
system contains also compounds with gimilar properties (Ref. 4). 
After a survey of publications (Refs 5~8) the authors discuss 
the results they had achieved. They pressed mixtures of silicon 
and boron carbide powder at 1700-2350 for 1.5 - 8 minutes. 
In this connection part of the silicon. volatilized. A clearly 
marked maximum of the specific weight was pycnometrically de- 
termined, ieee at 25-30 % by weight of Si. Figure 1 shows 

card 1/3 the microstructures typical of the alloys investigated. Already 
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at an addition of 2% Si to boron carbide a lighter colored 
phase forms (Pig 1b)- The amount of this phase varies only 
little up to a4 20% Si-content, whereas in the case of 28% Si it 
inereasea considerably (Fig, lv)» In the latter casethe micro- 
hardness attains 2000 kg/mm » It remains practically constant 
in the case of further Si-increase (Fiz 2a). This phase is 
apparently a saturated solid solution of boron and carbon (or 
boron carbide) in silicon. In the case of 25% Si the micro~ 
structure shows clear separations of the chemical compound 
(Fig 1g). The hardness of the gecond phase increases with in- 
creasing gilicon-content in the alloy and attains a maximum 
of ~~ 7000 kg/mm? in the case of an Si-content of 40-50% by 
weight. It then decreases to 3500-4000 kg/mm? (Fig 2b). From 
50% silicon onwards a fine-grained eutectic becomes visible 
between the grains of the silicon- and carbide phase (up to 
g0% Si-content in the alloy). On an addition of 20% Si to 
boron carbide the X-ray investigation shows the appearing 
lines of.a new phase. They are most clear at 35-40% Si; at 
50-70% Si they pass over into the lines of the solid golution 
of boron and carbon in silicon, which are well marked at 15% Si 
(Fig 3). The maximum of electric resistance of the samples is 
Card 2/3 attained at 28-35% Si in the alloys. From the above it is 
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possible to draw a conclusion on.the formation of a ternary 
phase of boron with silicon and carbon which may have the 
composition B,SiC, e Its hardness of ~7000 kg/mm explains its 


high grinding capacity (Ref 9)- “This phase has a sn be 
resistivity to oxidation in air, at least. up to 1200 , to 
mineral acids and their mixtures also in the case of neil ing. 
There are 3 figures and 9 references, 5 of which are Soviet. 


ASSOCIATION: Vsesoyuznyy institut aviatsionnykh materialov (All-Union 
Institute of Aviation Material). Institut metallokeramiki 
i spetasplavov Akademii nauk SSSR (Inatitute of Powder Metal- 
lurgy and Special Alloys of the Academy. of Sciences USSR) 
PRESENTED: December 16, 1958, by A. A. Bochvar, Academician 


SUBMITTED: December 1 6, 1958 
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SOV/129-60-1-.8 4:2 
AUTHORS: Babich, B. N. (Engineer), Portno K. I. 
5 Candidate of Technical seiences), Samsonov, G. V. 
Professor, Doctor of Technical Sciences) 
TITLE: Pressing and Sintering of Boride Powders 
PERIODICAL: Metallovedeniye 1 termicheskaya obrabotka metallov, 


1960, Nr 1, pp 31-35 (USSR) 


ABSTRACT: The first investigation of the processes of pressing 
powders of various compositions was carried out in 
earlier work (Samsonov, @. V., Neshpor, V. S., D.A.N. 
SSSR, Vol 104, 1955). Later on G. A. Meerson de- 
veloped a theory of sintering for plastic metals. 
In this work the authors investigate the pressing 
and sintering of (1) titanium and chromium boride 
powders, and (2) titanium and chromium boride alloys 
(ratio of molar concentration T1iB,:CrB, = 4:1). The 
initial titanium and boride powdefs were prepared 
by the thermal-vacuum method, and double titanium- 
Card L/T chromium boride by homogenization of these boride 
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mixtures at 15700" C for 1 hr in a vacuum. The size 
of particles of all three powders ranged between 2 and 
3 micron. The weight of 1 ml of powders TiB,, CrB,,» 


T1,Cr)B, is (in grams) 0.80, 1.05, 0.97, respectively. 
2 


Pressing: The method of investigating the process of 
pressing consists in studying the effect of holding 
under pressure on density of compressed briquettes, 
measuring the elastic aftereffect, and studying 

the effect on density of intermediate grating of com- 
pressed briquettes. None of the tested plasticizers 
markedly improved the pressibility of briquettes, 
although briquette strength was at a maximum when 
using ¥2Cl. solution. Fig. 1 shows the results of 
pressing depending on compacting pressure. The data 
show that TiB, is endowed with the best pressibility. 
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Fig. 1. Correlation between 
relative density and compacting 
pressure. 
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Fig. 2 shows a compacting pressure diagram in 
logarithmic coordinates log P gp 710 fs, where is 


relative volume B = Yoompact __ , showing that 
Yoriquette 
Cara 3/7 
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Fig. 2. Correlation between 
relative volume and compacting 
pressure. 
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the process of pressing is well expressed in straight 
lines. For TiB, log P,, = -11.07 log Bb + 3.02; 

for CrB, log P,, = “10.18 Log p + 3.25; for (TiCr ) 
log p., =21.29 1og [3 + 3.24 (Pp = specific 


B 
2 
The authors conclude that the process 


pressure ). 
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of compacting titanium, chromium and titanium boride 
solid solution powders is described by the logarithmic 
relationship between relative volume and compacting 
pressure. Results of determining the elastic after- 
effect are shown in Fig. 3. The elastic aftereffect 
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of the investigated materials is of major importance 
since the character of the relationship of aftereffect 
and pressure is connected with high brittleness and 
nonplasticity of borides. Sintering: In order to 
observe sintering conditions, the briquettes were com- 
pacted under a pressure of 3 ton/em and sintered ina 
vacuum (0.1 mm Hg) in a retort furnace with a graphite 
heater. To determine the optimum sintering tempera- 
ture the specimens were sintered within the 1,700- 
2,400° C range for 1 hr. It was found that the sin- 
tering process occurs in two stages: (1) minor density 
increase at maximum temperatures up to 2,100-2, 200° Cs 
and (2) intensive density increase above these tempera- 


tures. TiB, boride and solid solution (Ti,Cr )B, were 


held at 2,300° C while CrB, was held at 2,000° Cc: 

The maximum density was obtained at a holding time of 

120 min. As a result, the process of compacting boride 

briquettes in sintering consists in drawing particles 

into the pore space at temperatures of the second stage 
Card 6/7 of sintering at which the forces of surface tension 
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Properties of boride-base materials and other high-nelting 
compounds. Issl.splav.tsvet.met. no.2:197-204 "60. 
(MIRA 13:5) 
(Borides) . (Powder metallurgy) 
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AUTHORS: Portnoy, Ke Ts, Samsonov, G. Ve, Solonnikova, L. A. 


v\ 

TITLE: : Melts in the system Boron = Silicon W sae 

PERIODICAL: | Zhurnal neorganicheskoy khimii, 1960, Vel. 5, Noo 9, 
ppe 2032-2041 


TEXT: The conditions of synthesis and properties of some B-Si-C melts were 
detarmined by microscopic-, X-ray-, microanalytical-, and chemical analyses, 
and the melting temperature and electrical properties of the melts 

B,C-Si and SiC-B were determined. On investigating B,C-8i melts, chemical a 


analyses (Table 1) showed that a silicon content is found in the mixture 
which is close ‘o the theoretical value of 25-35 wt% Si. When determining 
the specific weight (Table 2) a maximum value was found to be attained at 
TpPYOX tally 20% Si, which may, be traced back to the formation of a:‘new phase 
with denser packing. At an Si content of 10-50% the melting point varies 
patween 2200° and 2400°C, to decrease at 70% Si to 1600~1700°C. At an 
$i content of approximately 25 wt% in the alloy, & hardness maximum of about 
7000 kg/am2 was found to exist, where also a maximum of electrical resist- 


aneet nd a minimum of therao-electromotive force was determined, and the 
Card 1/2 ; 
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SOV/80-33-3~12/47 
AUTHORS: ge  VOPEnNOy Ke Te. Samscnov, G, V., Frolova, | ae Ie 
PTT LES Concernihi“Séme: Properties of Boron Carbide Alloys 
With Titanium Borlde and With TitanLum-Chromiun 
Boride 


PERIODICAL: Zhurnal prikladnoy khimli, 1960, Vol 337 Neo 35. Hp 
577-582 (USSR) 


ABSTRACT: Samples cf the above alloys were prepared by pressing 
the powdered carbide and borides at 2,100-2,400” ¢ 
for 10 to 15 minutes, after which their structure, 
phase composition, microhardness, and resistance to 
oxidatior were determined. The results are given in 
Tables 1, 2, and 3. It was concluded that these 
alloys are not sufficiently heat resistant except 
for short-term service, There are 3 tables; 4 figures; 
and 5 references, } Soviet, 1.U.S. The U.S. reference 
ist F. Glaser, J, Metals, 4, 391 (1952). 
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ete wea November 11, 1958 
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Table 1, Properties of TIE, -ByC System Alloys 


A 8 D 
el] nn eee eee ee E 
TIB, | BC Cc Cc F | F | F | F | F 
| 
100 — | 3400 —~ 24.5 38.4 62.4 am | - 73.7 135 
90 {0 | 3565 5700 4.6 5.7 6.33 _ 6.4 59 
&0 20 | 3560 | 6109 24 3.74 4.08 ~ 4.3 53 
70 30 13560} 6100 6.0 7.05 6.45 — 7.55 67 
66 40 | 3560 5700 7.34 7.32 4.37 ~ 3.85 114 
50 | a560 6100 6.84 2.7 5.16 - 2.03 99 
40 60 | 3560 6100 _ —0.2 —242 _ — 4.54 91 
30 70 | 3560 5700 2.46 —5.2 —5.0 _ — 5.75 99 
20 &0 | 3560 6100 ~ —4.62 _ —38.2} —7{ 0 74 
10 90 _ —_ _ —41.6 | —125.9 —195.0 | —276.0 22 
5 95 ~ _ —_ —{28 —75.5 | —116.6 —173.7 ~_ 
3 97 —_ _ _— —27.1 —84.1 —1{29.0 | —197.5 _ 
0 100 _ 4900 —i.t1 1 ~9.88 —8.1 _ —11.3 70 


H H 
Key to Table'1: (4) Compogition (wt *); (B) Micro-~ 
hardness at 50 & (in keg /mme) ; (C) Phase based on; 
(D) Change in wt of samples on oxidation in air at 
1,200° a (mg/cm?) ; (E) Compression Strength (ke/mm?), 
(F) Hours, 
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Table 2. ‘Properties of (USS Cr )By-ByC Syotem Alloys 


A BO Dp 


ie a 
Hi[ oe |e |e sian a ka 


100 5 _ 57 66.0 743 
90 32.4 Bab 39.9 36.7 
80 32.4 38.6. 39.5 40.9 
rD) ; 2.2 | 324 336 |. 48 
60 18.9 19.8 19.2 17.2 11,7 
50 = at = beet 
40 i 29.1 544° 12.3 0.034) 23.8 
30 ; 22.2 17.9 0.95 | —82 | —25.0 
20 = as = = 
40 5K) 3.26 oti | —75 |—117 | —156 
0 4000 —tt —3.88 —fh.1 — —1tss 


Key to Table 2: ee Composition (wt %); (B) Micro- 


hardness at 50 @ (in kg/mm’); (C) Phase based on; 
(D) Change in wt of samples on oxidation in air at 
1,200° c (mg/em@); (E) Compression strength (kg/mm 
(F) Hours. 
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PHASE I BOOK EXPLOITATION SOV/5828 


Samsonov, Grigoriy Valentinovich, and Kim Isayevich Portnoy 


Splavy na osnove tugoplavkikh soyedineniy (Alloys Based on High- 
Melting Compounds ) Moscow, Oborongiz, 1961. 303 p. Errata 
slip inserted. 4550 copies printed. 


Reviewers; I.N. Frantsevich, Corresponding Member, Academy of 
Setences USSR, N.M. Sklyarov, Doctor of Technical Sciences, 
Professor, and M.Yu. Bal'‘shin, Candidate of Technical Sciences; 
Ed.: M.A, Bochvar, Engineer; Ed. of Publishing House: S.I. 
Vinogradskaya; Tech. Ed.: V.P. Rozhin; Managing Ed.: A.S. 
Zaymovskaya, Engineer. 


PURPOSE: This book is intended for engineers and scientific re- 
search workers in industries using refractory metals and alloys. 


COVERAGE: Methods used in the search for alloys based on high-tem- 
perature melting compounds are discussed, The physicomechanical 
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17-2420 5/180/61/000/002/011/012 


£0735/E535 


AUTHORS: _ Portnoysa —K, I,, Levinskiy, Yu.V¥. and Fadeyeva, V.I. 
(Moscow) ; 


TITLE: On the Nature of Interaction of Some High Melting 
Point Carbides and their Solid Solutions with Carbon 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1961, No.2, pp.147-149 


TEXT: The diagrams of state of metal-carbon systems (the 
metal being Ti, Zr, Nb, Ta, Hf) have been studied in considerable 
detail. However, no data are available in literature on the 
interaction in the pseudo-binary systems TiC-C and NbC-C and as 
regards ZrC-C, Tac-C and HfC-C it is only mentioned that their 
diagrams are of a eutectic character. The aim of the work described 
was to determine the nature of the interaction of such carbides and 
their solid solutions with carbon, Particular attention was paid to 
investigating the temperature of appearance of the liquid phase in 
such systems. The equipment consisted of heating apparatus of 

25 kW, the heating being carried out by direct passage of current 
through a graphite cartridge, inside which the investigated compan, 
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was placed on a graph The experiments were carried out in 
an argon atmosphere with a pressure of 5 to 10 mm Hg in excess of . 
ure of appearance of the yl 


the atmospheric pressures 
as determined as the minim + which a 
the carbide powder 1es of 10 to 10 
The fusion visually after 
The tempera sured by an OP 
id phase temperature the measurements 
530°C, the average @ 
Metallcgraphic a 
zZrc-C NbC-C, 


q 


NbC-Zrc-C, N 


ture was mea tical 


pyrometer- N 
were made at step 
‘the tempera 
» that the pseudo 
\" and the pseudo-t 
TaC-NbC-C, TaC-TiC-C, 
eutectic in natures 


the first five syst 


_pinary systems Tic-C, 
ernary systems Tic-Zrc-C, bC-TiCc-C,; 
TaC-Zrc-C, Tic-HfC 
Microphotographs of the eutectic 
reproduced in Fig.l. X-ray analysis of 
utectic showed that two phases were 


solidifyin 
namely, graphite and the appropriate 
lected method of 


present in 
carbide. This confirmed the suitability of the se 
’ the hypothetical diagrams of state of 


investigations: Fig.2 shows 
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of binary eutectics in these pseudo-tornary systems depends to a ye 


considerable extent on the composition of the solid solution of the 
carbides. These dependences are plotted in Fig.4 (t,°C vs. wt.%). 
Data were obtained on the fusion temperature and the composition of 
the eutectics in the systems TiC-C and NbC-C. The fusion tempera- 
tures of the eutectics of the ZrC-C and TaC-C systems are in good 
agreement with the data given in the literature (Refs.2-3). 
However, the fusion temperature of the eutectic of the system 
HfC-C was 450°C higher than the value given by P. Cotler and 

I. J. Kohn (Ref.4). It was established that the diagrams of 

state of the pseudo-ternary systems TiC-ZrC-C, NbC-Zrc-C, 
NbC-TiC-C, TaC-NbC-C, TaC-Ti-C-C, TaC-Zrc-C have a eutectic nature. 
Furthermore, the dependence was determined of the temperatures of 
formation of binary eutectics in these systems as a function of the 
composition of the carbide phase. There are 4 figures and 

8 references: 3 Soviet and 5 non-Soviet. 


fAbstractor's Note: This is a slightly condensed translation., 
SUBMITTED: September 12, 1960 
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TO rs Production of technical zirconium nitride 


LERTODLGAL: Ziurnal prikladnoy khimil, ve 34, no. 7, 1961, 
1413 -—- 1418 


ioe: Mie present works deal with possibility of direct ritpol erin 


tompurature require’ for active nitrogenation. Usually in dizect 


“9 the reguired temperature at a low rate of nitrogen fic. oe 
nresent work such a scheme for producing zirconium i. uo bce N 
is given with syecieal emphasis on the quantity of the onda Ling: 
agent (1f50). the water is chosen as a source 97 ORV Ste se De ae 
gives  Tover nent efioct when compared ta vaysgen or juke dai bect- 
ly, the givcosium ves in a damp state (20=3:! Sy Bole res Len 5 
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ofore emir ing the furnace, it required prolonged dryins in v.- 
erore crtz. weer , ty es 


cuum nt 1G0-1:0°u, for 2-3 hours. Since nitrogen was dricd, th 
change iio uc. ture content of the sirconitm ponder regeicted tre 


womb by cs : resction sone. The volune or tie que rs 
vung USE & 5 -ce both inlet and cutlet femperavure o1 
She gas wos Rept ni +, the maximum partial steam presicure VAs 


deiern med. ignoring «ac hot zone condition, and found te bo 3h aie! 
of st. wccuury pressure. fhe excess water was frozen out. Thic re~ 
sult of calevl: tea quantities of water required for riaximva pres 
sure of so turated stexm at 30°, is given in tabulated form. The 
calculeted values of saturated steam pressure are plotted by the 
authors against the quantities of water required to heat the PON 
ders to icS and 800°C, and the calculated values of ar02 and Oo in 
the fincl vroduct are plotted against the additions of different 
quantities of water assuming that the wnole of the water reactea 
with zirconium to form Zr0o, i.e. 


Zr + 2H50 = Zr05 + 2H5- 
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It was suggested that the whole exothermal heat due to the oxygena- 
tion and nitrogenation is used up in warming the powder, i.e. there uA 
is no heat loss at all, and. the maximum rise in temperature for va- 
rious quantities of oxygenation can be calculated and eauated to 
the heat obtained from the oxygenation and nitrogenation process. 

. The standard enthalpies of water and 2r0Qo are 57.8 and 258.5 kcal/ es 
mole respectively (Ref. 3: 0. Kubashevskiy and E. Evans, Termo-khi- re 

‘miya v metallurgii, Il.. 1954) hence, the standard enthalpy for : 
following reaction / 

.- Zr + 2H,0 = 2r0, + 2H, +. AH 


is 142.9 kcal/mole. The calculation taking Cy = £(T) for temperatu- . 
re of 1200°C gives the heat effect of 133.6 “kcal/mole. To carry 
out the experimental trials the set-up given in Fig. 4 was used. 
The nitrogen from cylinder (1) was dried by passing through tower 
(2) filled with silica~gel and then through towers (3), (4) and (5) 

. filled with calcium chloride and then passed through the quartz 

_ tube in the silica furnace (6). The powder was kept in a molybdenum 
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or porcelain boat. The system ended with the water seal (7) which 
acted.as a pressure regulator for nitrogen. To study the rise in 
powder temperature the set-up, shown in Pig. 5 was used. Through 
quartz pipe (1) containing damp Zr powder and placed inside silica 
furnace (2), nitrogen was passed and a small rise in temperature. 
noted. The thermocouple (35 controlled the temperature of the tube. 
‘ and temperature of the powder itsclf by a Pt/Pt-Ro- thermocouple in 
a ceramic cover (4). Since the mass of powder was small (30 g), the 
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heat used to raise the temperature of the ceramic resulted in a: 
low temperature recorded by the thermocouple. The results are gi- 
ven in Fig. 6. The effect of the quantity of water, heating tempe- 
rature and particle size of the vowder on achieving the critical ~ X 
oxidation rates was studied and the results are given in graphic 

-, and tabulated from. The conclusion drawn is that heating damp Zr 

: powder at 450-6000C in the nitrogen current for 15 mins. would 
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Fi 6. Change in temperature of the charge (1) and working space - 
5 with the time. 
Legend: A = temperature °c; B= time, min. 


Pac. 6. Hamenegme renneparype maxtH 
(2) » paGovero mpocrpagctsa (2) 80 Bpe- 
MeCHH. 


\. | Ae Texneparypa (°C), B — apesn (sme.). 
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um nitride. Ihe authors note that zirconium nitride has a large 
homogeneous region (ZrN 


(a = 4.57 - 4.58 k kh). Hence the product Obtained has & varying 
nitrogen Composition and Small quantities of dissolved Oxygen. The 
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AY vaorphliin of: the jutatpsss : ah Senne ‘europium and: gedolditi is” 
-@onsidered. : Tae presence of. two Modifications of these oxidizers is “established 
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‘| ACCESSION NR: AP4005464 —  § /0076/63/037/012/2627/2634 
| AUTHOR: Portnoy, K. I, (Moscow); Levinskiy, Yu. V. (Moscow) 


| TETLe: Study of the high-temperature equilibrium of the reversible 
|reaction between TiN + C and TiC + 1/2N, 


SOURCE: Zhurnal fizicheskoy khimii, v. 37, no. 12, 1963, 2627-2634 


ani 5 
(TOPIC TAGS: high temperature refractory, refractory material, re- 
|fractory carbide, refractory nitride, titanium carbide, titanium 
taitride, high temperature equilibrium, titanium carbonitride formation, 
‘| activation energy, equilibrium constant, solid phase diffusion 


ABSTRACT: The equilibrium compositions and lattice parameters of the 
TiC-TiN solid solutions have been determined in the 1480—2480C range 

at a nearly atmospheric nitrogen pressure. A series of powdered 
_- {samples of 1) titanium carbide, 2) titanium nitride and carbon black 
‘jin a 2:1 ratio, and 3) titanium and carbon black in a 2:1 ratio were 
[heated simultaneously in a stream of nitrogen for 15 min to 32 hr at 
the desired temperature and then cooled rapidly. The reaction prod~ 

_ jucts were analyzed chemically and by x-ray, The x-ray powder patterns 
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--|were obtained with URS-70 and URS-50L. equipment; the lattice param~ ee 
_jeters were measured in 4 KROS-1 chamber. The x-ray composition data ides 
| age shown to be more accurate than the chemical data. The good agree> 
ment of the lattice-parameter data obtained with different starting 
- | materiale indicated that a state of equilibrium had been reached with. 
‘lap the 1700——2480C range. X-ray data revealed that intragranular Se 
diffusion is the limiting factor in the equilibration process in 
‘either direction. Nearly pure TiN was obtained in the reaction of 
titanium with nitroges and carbon after 4 hr at 1480C. Thermodynamic. 
calculations show 1) that the investigated reaction can be described = — 
by the equation: 


(ram) + C2 (TiC) + 1/2K, ay 


ed equilibrius constant (K_) is in satis- oe 
he experimentally determinkd K. for reaction Deete 
(1). (log K. © -(5600/T) 
42,78) has thus been ve € carbonitride ~ . 
TiC and nitro mental 
lot of in(i/t 
Orig. art. hast 2 tables and 6 fi 
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BSTRACT! : ‘the "sivsieel: Grepazties: of: coe Soe Geceriale made. 

Of. nimonic~type: ‘alloys: with rare-earth “oxides ‘dispersed in them, were. 
nvestigated: for the- purpese. ‘Of. ‘determining their use as control rods. By 

n thermal ‘veactors..- The experiment: included. the investigation of gem 
‘veral. elements of. the ‘Lanthanide ‘group,: Lees, samarium, europium, galo- aot 
‘diniun, erbium, and ‘dysprosium,. which: are. ‘characterized: by. their large ae 
5 eutron. abserption ‘Cross. Sacrtes: ang: ability: ‘fobe. usedas- admixtures, to .a™ ae 


as earth element 
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Wedpivésiacan€: pimont eb ‘The: gyilaarteal specimens” neasueee 
10--25 mm°in: diameter. “and. “100——220: mm in. length. Athe ratio of. length . 
-dLameter MLO) o 9. ‘Effectiveness - was. measured. ‘at. room’temperature -- 
in ‘the. ‘core..of. a: thermal’ ‘Teactor.: * The: ‘investigation. Of radiation. : 
‘resistance: “Of. ‘the. ‘investigated: mavestals shows: ‘that: after irradiation ~ 
iy nintegrated: ‘neutron flux of ~3+10 thermal n/cm?: “(in air medium: ate 
00C).: No. ‘noticeable’. ‘change. in. ‘dimensions: was ‘noticed, It was: cee 
hed” that’ of. ‘the: ‘investigated: thaterials' europium oxide. is “the 
Bc ‘g for use .in-control- ‘rods, ‘gince it is -an: absorber. with 0 § 
a: slow. ‘purn-up -rate making ‘Ze suitable. for lengthy. reactor runs... It °° ~ § 
was. also: noticed that: ‘absorbing | alloys with™ ‘admixtures~ ‘of rare-earth :- j 
yxides ‘dispersed. in a metallic: matrix. have a significant ‘absorbing. aes | 
property at" a relatively emall- content of absorber: in-..the ‘alloy. tole § 
' (about.¥5—10_ weight.%).: The investigated. ‘alloys are of relatively. ae ord 
ihigh strength and have. good. thermophysical. properties. ‘at increased _ 
i temperatures, ‘in the area of the! absorber! 8. ‘concentration up. to about — 
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"| TITLES Isothermal saturation of refractory metals with nitrogen and 
i gtep nitriding. » 4 


SOURCE: Poroshkovaya ne ee 12, 1965, 36-38 


“TOPIC TAGS: metal, refractory metal, annealing, nitrogen, periodic 
system, annealing, titanium, zirconium, niobium, tantalum, nitriding 


ABSTRACT: The article deals with studies of optimal conditions for 
nitriding of compact samples of group IV and V metals of D. If. 
MendeLleyev'’s periodic system. The effect of the rate of temperature 
-gise during isothermal annealing of samples in a nitrogen medium on 
the nitriding process was investigated. Optimal rates of tempey. ture 
rise for nitriding of l-mm thick. samples of titanium, zirconium, 
niobium and cantalum#re established, and it is shown that isothermal 
fy 


saturation of grou Vand V metals with nitrogen is best carried out 
Ynistages. [Based on author s abstract] 4 [AM] 
"|. SUB CODE: 11/ SUBM DATE: | llJun65/ ORIG REF: O01/ OTH REF: 005 
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: > 2 
SOURCE: AN-SSSR. Izvestiya. Neorganicheskiye materialy 7 ve. 1, no. 9, 
2965, 1513-1520 


TOPIC TAGS: vare earth, thermodynamic calculation, heat of formation, 
free energy, boride : A 


ABSTRACT: The authors made a thermodynamic calculation of the reac- es 
Bees ° 4 : i 
tions. forming rare earth hexaborjdes an. the vacuum thermal reduction 
of rare. earth oxides with boronl| ‘boron carbide,and a horon-carbon bisék! 
(| Mixture... Heats of formation of the hexaborides were obtained by an ap-; 
\ proximate thermodynamic calculation for standard conditions and the | 
heats of formation of the oxides: were calculated from comparison. Cal- 
culations were based on AUF, hapustinskiy's thermochemical logarithmic 
curve : Bh eS es 
44 
mat alna+b- 
. tye ee ‘ 
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where w is the valence, a and b are empirical constants, and zg is the 
atomic number. The results were used for the calculation of the reac- 
tions: derivation of equations for the free energy at standard con- 
ditions (A4H39g) of reactions forming rare earth hexaborides and deri- 
vation of equations for the equilibrium constants (K_) of the reactions 
Orig. art. has: 3 figures, 4 tables, 4 formulas. ; 7 
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TITLE: synthesis and properties .of ‘nare earth chromites 7 
SOURCE: AN SSSR. ‘Izvestiya. Neorganicheskiye ‘materialy, v. 1, no. 39, 
1965, 1593-1597 - ce ea 

TOPIC TAGS: rare Rear Ens chromium compound, lutetium, lanthanum 


ABSTRACT: | The - aethode of synthesizing rare earth chromites were tested; 
‘and certain chromite physicochemical. properties of practical interest 


|-were studied. Two methods were employed: ‘synthesis by high anetoe 


Poasting ef rare earth oxides and decomposition of volatile binary saltd 
of chromium and of the rare earth element. It was found that thermal 
decomposition of nitrates in air at 1100-1200°K produces chromites of 
-all the rare earth elements from lanthanum to lutetium.- An exception ig 
cerium chromite, the synthesis of which requires a reductive atmosphere 
It is shown that all the chromites synthesized. are refractory compounds 
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of rare earth elements and display a much greater stability toward boil 


ing water and chemical reagents (acids, alkalis, ‘oxidants) than the ses 


| quioxides. Orig. art. has: 9 tables. 
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‘TITLE: Synthesis and properties of rare earth monoaluminates 
nee. a ede . 
- | SOURCE: (AN SSSR. Izvestiya. Neorganicheskiye /materialy, v. 1, no. 9, 
|.2965, 1598-1601 — . 


‘TOPIC TAGS: aluminate, lanthanum compound, praseodymium compound, neo- 
dymium compound, samarium compound, europium compound, gadolinium com- |. 
pound, dysprosium compound, rare earth element 


ABSTRACT: Monoaluminates (prepared on. the basis of the thermal decom- 

position of nitrates) of lanthanum, praseodymium, neodymium, samarium, 

and europium at 1200°K, and monoaluminates of gadolinium and dysprosium 
at 1650°K were studied. . Compounds obtained at 1200°K had a perovskite 
structure, as determined by x ray analysis, and elements with atomic 

| numbers 64 to 71 formed. compounds amorphous to x rays under these condi 

tions. Cerium aluminate could. not: be obtained by roasting in air owing} 
to the instability of cerium aluminate in an oxidizing medium. Chemi- 

. | eal stability of the monoaluminates was studied in various acids, and 
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found to increase with the roasting temperature: monoaluminates fired 
dis- 


‘| at 2000°K were very stable to mineral acids and alkalis, and their 
on with bisulfate. The 


solution (for analytical purposes) required fusi 
aluminates were practically {insoluble in water. Melting points wore 
‘determined in argon with an optical pyrometer within #50°. Orig. art. 
has: 3 tables.: = ae, 
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- AyTLE: Reactions of rare earth oxides with chromium . 
SOURCE: Zhurnal neorganicheskoy khimii, v. 10, no. 9, 1965, 2041-2043 

- TOPIC TAGS: chromium compound, europium compound, samarium compound, inorganic 
oxide » ponder metal, sintering, phase diagram, metal analysis, rare earth element, 
ABSTRACT: Powdered §m,,0,-Cr,0s and Eu,0,-Cr,0, mixtures with various ratios of the 


components were pressed and sintered at 1073, 1273, 1473, and 1573K, and the products 
“were studied by chemical and x-ray analyses. Phase diagrams of the two systems were 
plotted. The compound formed by Eu,O, and Sm, O,with chromic oxide has a rhombic 


structure with parameters a = 5.38 K,b= 5.51 A, ¢ = 7.64 A for SmCrO,, and a= 5.30 A, 
b = 5.52 A, and o= 7.60 A for EuCrO,.- Also studied were the systems Cr-Sm,0, (Eu, 0,)- 


The SmCrO, phase was formed under all conditions by the reaction of chromium metal with |— 
_ samarium oxide. © The chromite content in samples sintered in hydrogen increases with the 

-| © temperature and is independent of the composition of the mixture, probably because the 

~ formation of the chromite via reduction of Sm,O, is much slower than the reaction of - 


oo ead aoa St a soe ‘upc: 546, 659-31+546, 763-31+546, 769°659-91 
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